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Science is essential to an animation as
brick 1s to a building. In fact, some of
the early works of animation started
as a science project rather than a work
of art. According to Wells (2001), in
the early stage, scientists and innova-
tors were keen on developing media
platform rather than turnishtng the
animation content with narrative and
character style. For instance, the thrau-
matrope is recognised as a the device
used by Dr John Aryton Paris to demon-
strate a phenomenon called "Persitence
of vtston" to the British Royal College
ofPhyscians in 1827 (Zell-Ravenheart,
2006). The device has a single card disc
with two pieces of strings attached to
it . Each side of the icard disc has differ-
ent figures. To operate Thaumatrope,
one need to twist the disc for several
times until the strings get tighten and
then pull them away to make it spin. As
this happen, the two figures from each
side of the card disc will merge as one.
Thaumatrope is just one of many optical
devices that has inspire many scientists
and animation artists. In this essay, I
will discuss how sc ience can help en-
hance the under-tanding of animation.
Mot ion Picture
To begin my discussion, lets consider
Eadweard Muybridge, a famous photog-
rapher in the early 19th century who
invented the motion picture (Solnit ,
2003). According to Leslie (2001) a
governor and horse fancier named
Leland Stanford first came with an idea
for the project. Previously, he had taken
a stand in a popular- disputed of the
day whether there is a possibility that
a horse willliteraly 'fly' when r-unning.
This question was not a trivia as it also
caught the attention of other s including
scientists. Nevertheless, Stanford had
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"However, at first Muybridge was a bit reluctBflt to carry
out the project due to some uncertainties. For instance, in
order to capture a movement of a horse, a photographer
would depend on a fast speed film and exposure control.
Since such technology was not
yet available in those days, Muy-
bridge could not guarantee that
Stanford's idea will work"
Source: http://www.byro owolfe.com/ muybridge/
already sided on a theory of 'unsupported tran-
sit' that all four legs of the running horse will
stay off the ground. Realizing that his reputation
as a horse fancier and governor was on the line,
Standford contacted Muybr idge to ask for his
help. Stanford wanted to commsion Muybridge
to embark on a research project to prove the
idea of Unsupported Transit.
However, at first Muybridge was a bit reluctant
to carry'out the project due to some uncertain-
ties. For instance, in order to capture a move-
ment of a horse, a photographer would depend
on a fast speed .film and exposure control. Since
such technology was not yet available in those
days, Muybridge could not guarantee that Stan-
ford's idea will work. But Stanford managed to
convince Muybridge anyway.
In 1877, Muybridge had successfully captured
a galloping race horse using a battery of twenty
four (24) stereoscopic camer as arranged paral-
lel to the race track. Basically, he stretched 24
wires across the track and connected'the other
end to a shutter mechanism. The in ention was
to let the horse run through and break the wires
so that it will trigger the shutter mechanism.
This technique was devised specifically for cap-
turing fast moving objects. The result pr oduces a
series of sequential photos in which each of them
contain a freeze motion. Stanford and Muybridge
were able to confirm the 'unsupported transit'
theory by showing a photo of Ii running horse
with all its legs leave ground level. Leslie states
that the photo had given a new knowledge to art-
ists and painters as well. He says among those
who consult the photos to make their work look
realistic were Edgar Degas and Thomas Eak-
ins. In addition to that, Leslie also says that the
experiment also inspired animators to explore a
technique, which is now termed as stop motion.
The moral of the story behind the success of
Muybridge's experimental work is that although
Muybridge was trying to establish understand-
ing regarding the locomotion, his works have
become inspirational which leads to the realiza-
tion of motion picture.
In regards to animation, it could be said that nat-
ural science provides empirical evidence, which
supports the theory of animation. Consider the
next event for example. If a person drops a rub-
ber ball from a high level, we could easily predict
the outcome that that the rubber ball will bounce
back up . However, in context of natural science,
the end result is debatable because it must be
accompanied with scientific explanation. In this
example, what causes the ball to rebound is due
to the forc e that acts upon it. Initially, the rubber
ball has potential energy when it is not moving.
'.
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bridge/mu)'bridge_gallopins.-horse_[uII.hlml
"...animators must be able t9 grasp tJte
basic understanding ot
movement and the art in creating
animation " -Thor ton (2004)
However, when it falls , gravity forc e will pull
it downwards. As a result of this, its potential
ene rgy was converted into kinetic energy. As
the ball hits the surface of the floor, its elasticity
will take effect hence causing it to rebound. In
physic, this phenomenon is known as 'causality'
which is the relationship between an event (the
cause) and a second event (the effect), where
the second event is a consequence of the first
(Green, 2 003). Scientits would observe and an-
alyze 'causality' effect, such as in the case of car
collision, so that they can improve safety device
and help reduce the number of road accidents
fatalities. Similarly. animators will also need to
observe and visualize the 'causality' in order
to translate the action into motion sequence
drawings. Thorton (2004) in his thesis entitled
"Computer Animation of Quadrupedal Locomo-
tion" explains that animators must be able to
grasp the basic understanding of movement
and the art in creating animation. To do this, he
says the animator must train himself or herself
to be a good observer and consistently studying
animation movement. ~
This view is also shared by Monaco (2000, p.
134) who says that animation involves "man-
aging large quantities of data" and that it is
estimated 14,400 separate drawings "must be
made for a ten minute animated film". In this
sense, the animator 'must understand the nat-
ural movement of an object' in order to convey
the right feeling in accordance to the action
(Whitaker & Halas, 2002). In addition to that,
the animator must also be familiar with the 12'
principles of animation, which help the process
of transforming animation from original state
into works of ar t (Bellgrave, 2 0 03). The 12
principles of animation was developed by Dis-
ney studio and is r egarded as standard among
animators. The aim is to create a smooth and
realistic movement. Disney considers this factor
as the most essential part in animation realism.
The motion sequence is a term used in anima-
tion , which refers to the successive images.
showing the progress of certain object as it
moves in relation to time and space. Based on
observation and experience, animator must
illustrate the motion sequence in three stages;
before, during and after. The sequence drawing
will include the starting position of the ball (this
is the initial position). It will shift from a higher
level to a lower leveL When the ball touches the
ground surface and rebounds, its initial position
will change. Clearly, there are some variables,
that need to be considered before animating
the balL For example how big is the ball, what
is it made of, what does it contain and also
what is the distance of the ball from the floor. In
' .
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"It is vital for animator to an-
alyze the subject at the outset
of the final outcome befor ectoo predicting the causality"
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this case it is vital for animator to anaJ,yze the
subject at the outset of the tina! outcom e before
predicting the 'causality'.
Another crucial aspect ofan1mation is that it
also tnvolves time factors such as duration.
speed, timing and tempo. For instance if the ini-
tial positIon of the ball Is raised sl1ghtly higher,
the ball will bounce even greater than the last
time. Then again, the content of the ball should
also give a different result . What If t he ball con-
tain s water? What kind of resul t will it show?
Will the ball bou nce bac k up or wil l it burst out?
Obviously, t he result wlll vary depending on cer-
tain variables like size, weight, distance. veloci-
ty. materials, content .
••
Conclusion
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